PROJECTION DISPLAY SYSTEM AND PROJECTOR 



BACKGROUND OF THE INVENTION 
1 . Field of the Invention: 
5 The present invention relates to a projection display system and 

a projector, and more particularly to a projection display system and a projector 
which can be used in various occasions including conferences, presentations, 
training courses, educational events, etc., can effectively utilize space, and can 
easily be installed in place. 
10 2. Description of the Related Art: 

It is the general practice today for attendants at conferences, 
presentations, training courses, etc., to project images, characters, information, 
etc., onto a large screen and give oral explanations using some display de- 
vices. There are available various display devices, and a suitable one is cho- 
15 sen depending on the size of the place where it is used and the number of 
people who attend the occasion. 

Generally, front-projection projectors are often used in wide 
places attended by many people. Smaller places attended by fewer people 
see more opportunities to use rear-projection projectors, plasma display units, 
20 CRT display units, liquid crystal units, and TV sets. 

There have been growing demands for display devices for dis- 
playing information such as images or the like on a large screen in meetings 
and training sessions that take place in small rooms and attended by a few 
people. 

2 5 Figs. 1 A and 1 B of the accompanying drawings illustrate a con- 

ventional projection display system which uses a front-projection projector in a 
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small room. Fig. 1 A is a plan view of the conventional projection display sys- 
tem as viewed from the ceiling, and Fig. 1 B is a side elevational view of the 
conventional projection display system. 

Figs. 1 A and 1 B show a meeting room where a single table is 
5 placed and surrounded by a space large enough for 34 meeting attendants (ob- 
servers) to be seated. Actually, there are many meeting rooms having such a 
meeting space. In recent years, particularly, offices or the like have many 
small rooms that are divided by partitions. 

As shown in Figs. 1 A and 1 B, general front-projection projector 

10 32 is placed on upper surface panel 33 of a table that is put on floor 36 of such 
a small meeting room, Documents are spread or work is done on upper sur- 
face panel 33 of the table. 

Light emitted from projector 32 as indicated by light path 7 is 
projected onto a partition wall of the room or screen 35 installed thereon. 

15 Display devices other than the front-projection projector for use 

in such small meeting rooms include liquid crystal display devices that can be 
carried around. The liquid crystal display devices are generally small in screen 
size and tend to make the viewer uncomfortable watching projected Images. It 
is preferable for liquid crystal display devices to have a screen size of 35 

20 inches or more. 

Recently, there are liquid crystal display devices having a large 
screen size. However, liquid crystal display devices with a larger screen size 
are heavier and make themselves hard to be carried around, as with plasma 
display devices and CRT display devices. Fixed installation of a large-screen 

25 display device that cannot be carried around in a small room as shown in Figs. 
1 A and 1 B is economically wasteful and not practical. Therefore, a front- 
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projection projector that can easily be carried around is used in such a small 
room. 

The front-projection projector is a projector for displaying image 
light that has passed through an optical system on a front screen at an 
5 enlarged scale. Technical details of the front-projection projector are disclosed 
in Japanese laid-open patent publication No. 6-237429, for example. 

With the front-projection projector used in the conventional fash- 
ion as shown in Figs. 1A and IB, the projector is placed on the meeting table 
and the light path from the projector passes over the meeting table. Therefore, 
10 if an object is placed on the table or notes are taken on the table, then shadows 
are produced on the projected image on the screen. The space occupied by 
the projector itself and the space taken up by the projected light pose a limita- 
tion on the space available on the table, which cannot freely be used by the at- 
tendants. 

15 Environments for using projectors in spaces smaller than the 

space shown in Figs. 1 A and 1 B are problematic in that a sufficient space may 
not be available for the installation of a projector or enough space may not be 
available for the light path from a projector. 

SUMMARY OF THE INVENTION 

20 It is an object of the present invention to provide a projection 

display system which can display large images In a small space without occu- 
pying a space over a table placed therein, and which can easily be carried 
around. 

Another object of the present invention is to provide a projector 
25 which makes the above projection display system feasible. 
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According to an aspect of the present invention, there is pro- 
vided a projection display system for projecting images from a projector onto a 
projection surface, comprising a front-projection projector and a projector instal- 
lation fixture for mounting the front-projection projector on a furnishing in a 
5 room where the projector is to be used or a component of the room. The pro- 
jector is detachably mounted on the furnishing or the component by the projec- 
tor installation fixture. 

The projector has an optical system including an aspherical mir- 
ror at a final stage thereof. The projection display system with the aspherical 
10 mirror can display projected images at an enlarged scale through a wide pro- 
jection angle over a short projection distance. 

The furnishing comprises a table or a desk, and the projector in- 
stallation fixture can be mounted on a side end of an upper surface panel of the 
table or the desk. The projector installation fixture may be arranged to install 
15 the projector such that at least a main projector unit thereof is positioned be- 
neath an upper surface of the upper surface panel. 

Alternatively, the component comprises a partition defining the 
room, and the projector installation fixture Is mounted on an upper end of the 
partition to suspend the projector from the upper end of the partition. 
20 Further alternatively, the component comprises a wall including 

a partition defining the room, and the projector installation fixture is mounted on 
a vertical surface of the wall. 

The projector installation fixture may comprise a first member 
adapted to be mounted on the projector and a second member adapted to be 
25 mounted on the furnishing or the component, the first member and the second 
member being integral with each other. The first member may comprise an L- 
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shaped member for placing the projector thereon, and the second member may 
comprise a channel-shaped member for inserting therein a portion of the fur- 
nishing or the component on which the projector is to be mounted. 

Preferably, the projector installation fixture further comprises a 
5 slip prevention member attached to an inner surface of the channel-shaped 
member. The projector installation fixture should preferably further comprise a 
fixing fitting having a threaded structure for varying a gap in the channel- 
shaped member if the gap is greater than the thickness of the portion of the 
furnishing or the component on which the projector is to be mounted. 

10 The first member may have a turning member angularly mov- 

able between a horizontal position and a vertical position. The turning member 
is angularly moved into the horizontal position to provide the L-shaped member 
when the projector is to be placed thereon. 

In the projection display system, the projector installation fixture 

1 5 may comprise a first projector installation fixture adapted to be mounted on the 
projector and a second projector installation fixture adapted to be mounted on 
the furnishing or the component, the second projector installation fixture being 
separable from the first projector installation fixture. The first projector installa- 
tion fixture and the second projector installation fixture can be coupled to each 

20 other when the projector is in use. Preferably, the first projector installation fix- 
ture has an L-shaped member for placing the projector thereon, and the sec- 
ond projector installation fixture has a channel-shaped member for inserting 
therein a portion of the furnishing or the component on which the projector is to 
be mounted. The second projector installation fixture should preferably further 

25 comprise a slip prevention member attached to an inner surface of the channel- 
shaped member. 
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The first projector installation fixture may have a downwardly di- 
rected U-shaped member, and the second projector installation fixture may 
have an opening for inserting therein the downwardly directed U-shaped mem- 
ber of the first projector installation fixture. When the U-shaped member is fit- 
5 ted over a plate that defines the opening, the first projector installation fixture 
and the second projector installation fixture are joined to each other. 

The first projector installation fixture may have a plurality of the 
downwardly directed U-shaped members. The second projector installation fix- 
ture may have a plurality of the openings defined therein at different heights. 
10 The first projector installation fixture and the second projector 

installation fixture may slidably be joined to each other. 

Specifically, a pair of L-shaped rails may be mounted on either 
one of the first projector installation fixture and the second projector installation 
fixture, and protrusions may be mounted on the other one of the first projector 
15 installation fixture and the second projector installation fixture, for sliding 
movement in a space surrounded by the L-shaped rails. 

According to another aspect of the present invention, there is 
also provided a front-projection projector of a projection display system for pro- 
jecting images onto a projection surface, having a projector installation fixture 
20 for detachably mounting the projector on a furnishing in a room where the pro- 
jector is to be used or a component of the room. 

Preferably, the projector has an optical system including an 
aspherical mirror at a final stage thereof. The projector with the aspherical mir- 
ror can display projected images at an enlarged scale through a wide projection 
25 angle over a short projection distance. The projector Installation fixture should 
preferably be a fixture for detachably mounting the projector on the furnishing 
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or the component in coaction with a support-side installation fixture that is 
mounted on the furnishing or the component. 

The projector installation fixture may have an L-shaped member 
for placing the projector thereon. 
5 If the projector installation fixture is a fixture for detachably 

mounting the projector on the furnishing or the component in coaction with the 
support-side installation fixture that is mounted on the furnishing or the compo- 
nent, then the projector installation fixture may have a downwardly directed U- 
shaped member, and the projector may be detachably mounted on the furnish- 
10 ing or the component by the U-shaped member which is fitted over a plate that 
defines an opening In the support-side installation fixture. Alternatively, the 
projector installation fixture and the support-side installation fixture may have 
respective slidable structures slidably engageable with and disengageable from 
each other. 

15 According to the present invention, a projector and one or more 

installation fixtures are combined with each other to detachably mount the pro- 
jector simply on a side end of a desk or a table, a wall, a partition, or the like. 
With the projector thus installed, the upper surface of an upper surface panel of 
the desk or the table is not occupied by the projector, but can effectively be util- 

20 ized. 

If the projector has an optical system including an aspherical 
mirror at a final stage thereof, then the projector can display projected images 
at an enlarged scale through a wide projection angle over a short projection 
distance. Thus, even when the projector projects large images onto a screen, 
25 the projector can be installed near the screen. Consequently, not only the 

space over the upper surface panel of the desk or the table can effectively be 
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utilized, but also the layout of furnishings in a meeting room where the projector 
is installed can be designed with increased freedom. 

The above and other objects, features, and advantages of the 
present invention will become apparent from the following description based on 
the accompanying drawings which illustrate examples of preferred embodi- 
ments of the present Invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 A and 1 B are views showing a conventional projection 
display system in a meeting room, Fig. 1 A being a plan view of the conven- 
tional projection display system, and Fig. 1 B a side elevational view of the con- 
ventional projection display system; 

Figs. 2A and 2B are views showing a projection display system 
according to a first embodiment of the present invention, Fig. 2A being a plan 
view of the projection display system, and Fig. 2B a side elevational view of the 
projection display system; 

Figs. 3A, 3B, and 3C are views of a projector of the projection 
display system according to the first embodiment, which is used in a meeting 
room according to one mode, Fig. 3A being a side elevational view showing the 
manner in which the projector is installed, Fig. 3B is a front elevational view of 
the projector, and Fig. 30 is a side elevational view of the projector; 

Figs. 4A and 4B are views of the projection display system ac- 
cording to a fifth embodiment of the present invention, which is used in a meet- 
ing room according to another mode. Fig. 4A being a side elevational view of 
the projection display system, and Fig. 4B a front elevational view of the projec- 
tion display system; 
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Fig. 5 is a diagram showing the relationship between distances 
from the rear end of the projector to the screen and screen sizes, and also 
showing projection angles in terms of screen heights; 

Figs. 6A and 6B are views showing an installation structure ac- 
5 cording to the first embodiment of the present invention, Fig. 6A being a side 
elevational view of the installation structure immediately before the projector is 
Installed, and Fig. 6B a side elevational view of the installation structure after 
the projector Is installed; 

Figs. 7A and 7B are views showing a projector installation fixture 
10 according to the first embodiment of the present invention, Fig. 7A being a front 
elevational view of the projector installation fixture, and Fig. 78 a side eleva- 
tional view of the projector installation fixture; 

Fig. 8 is a side elevational view of the projector installation fix- 
ture according to the first embodiment of the present invention, which has a 
15 structure for keeping the projector installation fixture securely in place; 

Figs. 9A and 98 are views showing an installation structure ac- 
cording to a second embodiment of the present invention. Fig. 9A being a side 
elevational view of the installation structure immediately before the projector Is 
installed, and Fig. 98 a side elevational view of the installation structure after 
20 the projector is installed; 

Figs. 10A and 108 are views showing a projector installation fix- 
ture according to the second embodiment of the present invention, Fig. 10A is 
a side elevational view of the projector installation fixture, and Fig. 108 a front 
elevational view of the projector installation fixture; 
25 Figs. 1 1 A, 118, and 1 1 C are views showing another projector 

installation fixture according to the second embodiment of the present inven- 
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tion, Fig. 1 1 A is a front elevational view of the projector installation fixture, Fig. 
1 1 B a side elevational view of the component, and Fig. 1 1 C a plan view of the 
projector installation fixture; 

Figs. 12A and 12B are views showing an installation structure 
5 according to a third embodiment of the present invention. Fig. 12A being a side 
elevational view of the installation structure immediately before the projector is 
installed, and Fig. 128 a side elevational view of the installation structure after 
the projector is installed; 

Figs. 13A and 138 are views showing a projector installation fix- 
10 ture according to the third embodiment of the present invention, Fig. 1 3A being 
a side elevational view of the projector installation fixture, and Fig. 138 a side 
elevational view of the projector installation fixture; 

Figs. 14A, 148, 14C, and 14D are side elevational views show- 
ing a sequence of the manner in which a projector is installed on a table ac- 
1 5 cording to a fourth embodiment of the present invention; 

Figs. 15A, 158, 15C, and 15D are side elevational views show- 
ing a sequence of the manner in which a projector is installed on a partition ac- 
cording to a fifth embodiment of the present invention; 

Figs. 16A, 168, and 16C are side elevational views showing a 
20 sequence of the manner in which a projector is installed on a wall according to 
a sixth embodiment of the present invention; 

Figs. 17A, 178, and 17C are views showing a sequence of the 
manner in which the projector is installed on the wall according to the sixth em- 
bodiment of the present invention, Fig. 17A being a front elevational view, 
2 5 partly in side elevation, Fig. 1 78 a front elevational view, and 1 7C a plan view; 



Figs. 18A and 18B are views showing a projector installation fix- 
ture on the wall according to the sixth embodiment of the present invention, 
Fig. 18A being a front elevational view of the projector installation fixture, and 
Fig. 18B a side elevational view of the projector installation fixture; 
5 Figs. 19A, 19B, and 19C are views showing a projector installa- 

tion fixture on the projector according to the sixth embodiment of the present 
invention, Fig. 19A being a front elevational view of the projector installation fix- 
ture, Fig. 19B a side elevational view of the projector installation fixture, and 
Fig. 19C a plan view of the projector installation fixture; and 

10 Figs. 20A and 20B are views showing a projection display sys- 

tem according to the sixth embodiment of the present invention, which is used 
in a meeting room according to one mode, Fig. 20A being side elevational view 
of the projection display system, including a side elevational view before the 
projector is installed, and Fig. 20B a front elevational view of the projection dis- 

15 play system. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The preferred embodiments of the present invention will be de- 
scribed in detail below with reference to the drawings. Figs. 2A and 2B are 
views showing a projection display system according to a first embodiment of 

2 0 the present invention, which is used in a meeting room according to one mode. 
Fig. 2A is a plan view of the projection display system, and Fig. 2B is a side 
elevational view of the projection display system. 

As shown in Figs. 2A and 2B, six meeting attendants (observ- 
ers) 34 are seated around a meeting table that is put on floor 36 of a small 

25 meeting room, and are engaged in a meeting while seeing images displayed at 
an enlarged scale on projection screen 23. 
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According to the first embodiment, projector installation fixture 
1 1 is detachably mounted on a side end, closer to projection screen 23, of up- 
per surface panel 33 of the meeting table on which documents are spread and 
work is done. Front-projection projector 1 is placed on projector installation fix- 
5 ture 1 1 thus mounted. 

Front-projection projector 1 comprises main projector unit 1 A 
and aspherical mirror 1 B at a final stage of an optical system thereof. Main 
projector unit 1 A, exclusive of at least aspherical mirror 1 B, is positioned below 
the upper surface of upper surface panel 33. 

10 When an image signal is supplied from a personal computer (not 

shown) to main projector unit 1 A, an image represented by the image signal is 
projected from aspherical mirror 1 B through light path 7 onto projection surface 
23 such as a screen which is placed on a partition wall of the meetjng room or 
a wall of the meeting room. 

15 With the arrangement shown in Figs. 2A and 2B, projector 1 is 

suspended from the side end of upper surface panel 33 of the meeting table. 
Since projector 1 is not placed on upper surface panel 33 and light path 7 is not 
formed over upper surface panel 33, it is possible to provide a sufficient space 
for meeting attendants 34 to do work or spread documents on upper surface 

20 panel 33. 

Figs. 3A, 3B, and 3C are views of a projector of the projection 
display system according to the first embodiment, described later on, of the 
present invention, which is used in a meeting room according to one mode. 
Fig. 3A is a side elevational view showing the manner in which the projector is 
25 installed. Fig. 3B is a front elevational view of the projector, and Fig. 3C is a 
side elevational view of the projector. 
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Projector installation fixture 11 is in the form of a metal plate or 
an insulating plate. As shown in Fig. 3 A, projector installation fixture 1 1 com- 
prises channel-shaped member 1 1 A for receiving the side end of upper surface 
panel 33 inserted therein, and an L-shaped member extending downwardly 
from channel-shaped member 1 1 A. Projector 1 is placed on a horizontal por- 
tion of the L-shaped member. 

Figs. 4A and 4B are views of the projection display system ac- 
cording to a fifth embodiment, described later on, of the present invention, 
which is used in a meeting room according to another mode. Fig. 4A is a side 
elevational view of the projection display system, and Fig. 4B is a front eleva- 
tional view of the projection display system. 

Projector installation fixture 1 7 is in the form of a metal plate or 
an insulating plate. Projector installation fixture 1 7 has channel-shaped mem- 
ber 1 7A fitted over an upper end of partition 24 inserted therein and a horizon- 
tal member extending from channel-shaped member 1 7A. Front-projection 
projector 1 is fastened to the horizontal member of projector installation fixture 
17 by screws 17B so as to be suspended from the horizontal member. An im- 
age is projected from front-projection projector 1 through light path 7 onto parti- 
tion 24 or a screen placed on partition 24. 

With the arrangement shown in Figs. 4A and 48, since projector 
1 is not placed on upper surface panel 33 of meeting table 33, it is possible to 
provide a sufficient space for meeting attendants 34 to do work or spread 
documents on upper surface panel 33. 

Front-projection projector 1 in the present embodiment com- 
prises main projector unit 1 A and aspherical mirror 1 B as a final stage of an op- 
tical system thereof. Image light emitted from main projector unit 1 A, exclusive 
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of aspherical mirror 1 B, is enlarged by aspherical mirror 1 B, and tlie enlarged 
image light is projected through light path 7 onto projection surface 23 on parti- 
tion 24. 

Fig. 5 shows the relationship between distances from the rear 
5 end of the projector, which employs aspherical mirror 1 B, to the screen and 
screen sizes, and also showing projection angles in terms of screen heights. 
As can be seen from Fig. 5, the projector is capable of projecting enlarged im- 
ages through wider projection angles over much shorter projection distances 
than projectors which do not employ an aspherical mirror. 
10 The numerical values shown in Fig. 5 are given by way of ex- 

ample only for representing optical characteristics of projector 1 . Since 
changes in the projector characteristics are possible in a certain range, the pro- 
jector according to the present invention is not limited to the numerical values 
shown in Fig. 5. 

15 The projector according to the present invention has already 

been produced as a prototype having a height of 30 cm, a depth of 30 cm, a 
width of slightly less than 40 cm, and a weight of about 5 kg, with aspherical 
mirror 1 B in an upstanding position. The size and weight of the projector ac- 
cording to the present invention can further be reduced. The projector has a 

20 mechanism (not shown) for selectively opening and closing aspherical mirror 
IB. When the projector is not in use, the mechanism closes aspherical mirror 
1 B for protecting the mirror surface. 

The first embodiment of the present invention will further be de- 
scribed below with reference to Figs. 6A, 6B, 7A, 7B, and 8 together with Figs. 

25 3A, 3B, and 3C. 
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Figs. 7A and 7B show projector installation fixture 1 1 according 
to the first embodiment of the present invention. Fig. 7A is a front elevational 
view of projector installation fixture 1 1 , and Fig. 7B is a side elevational view of 
projector installation fixture 1 1 . Projector installation fixture 11 is produced by 
5 bending a metal plate or an insulating plate, and comprises channel-shaped 
member 1 1 A for sandwiching upper surface panel 33 of a table or a desk, and 
an L-shaped member extending from channel-shaped member 1 1 A and to 
which main projector unit 1 A of projector 1 can be fastened by screws or the 
like. 

10 Projector installation fixture 1 1 is made of such a material and 

has such thickness that it has a mechanical strength large enough to prevent 
itself from being deformed or broken when channel-shaped member 1 1 A of 
projector installation fixture 1 1 with projector 1 1 mounted thereon is attached to 
upper surface panel 33 of a meeting table or the like, as shown in Figs. 6A and 

15 6B. 

Sheet-like slip prevention member 21 made of a material such 
as silicone rubber having a slip prevention function and having a suitable thick- 
ness is applied to an inner surface of channel-shaped member 1 1 A of projector 
installation fixture 11 at an illustrated position thereon. Slip prevention member 

20 21 serves to prevent projector installation fixture 1 1 from slipping or dropping 
off upper surface panel 33, thereby allowing projector 1 to be stably fixed to a 
table or a desk. 

If a gap "a" (see Fig. 7B) present in channel-shaped member 
1 1 A of projector installation fixture 1 1 and the thickness of upper surface panel 

25 33 are not appropriately related to each other, i.e., do not match each other. 
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then it is necessary to combine projector installation fixture 1 1 with a suitable 
structure for adjusting the gap "a". 

Fig. 8 shows a structure combined with projector installation fix- 
ture 1 1 for adjusting the gap "a". In Fig. 8, projector installation fixture 1 1 is 
5 combined with fixing fitting 22 having a threaded structure for adjusting the gap 
"a", which is generally used to fasten a lamp stand to a desk. If the thickness 
of the upper surface panel of a table or a desk on which projector installation 
fixture 11 is to be mounted does not match the gap "a" of channel-shaped 
member 1 1 A, then projector installation fixture 1 1 is combined with two fixing 

10 fittings 22 for securely attaching projector installation fixture 1 1 to upper surface 
panel 33. Projector installation fixture 1 1 with such two fixing fittings 22 allows 
projector 1 1 to be stably installed on upper surface panel 33. 

According to the first embodiment of the present invention, as 
described above, a front-projection projector which is capable of projecting 

15 enlarged images through wide projection angles over short projection dis- 
tances, as shown in Fig. 5, is installed on an edge of a table or a desk by pro- 
jector installation fixture 1 1 having a sufficient mechanical strength and a struc- 
ture stably fixed in sandwiching relation to the upper surface panel of the table 
or the desk. Even when the front-projection projector is used in a very small 

20 meeting room, it can display large-size images without occupying any spaces 
on a meeting table in the meeting room. The front-projection projector can thus 
be used in small spaces where conventional projection systems could not be 
used. 

Projector installation fixture 1 1 can easily be mounted on and 
25 dismounted from the table because channel-shaped member 1 1A only needs 
to be fitted over upper surface panel 33 and, if necessary, only the gap "a" 
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needs to be adjusted by fixing fitting 22 after channel-shaped member 1 1 A is 
fitted over upper surface panel 33. Even with projector installation fixture 1 1 
attached to projector 1 , projector 1 can stably be placed on a placement base 
or the like. Thereafter, after projector 1 is removed from the table, it can be 
used as an ordinary front-projection projector with projector installation fixture 
1 1 attached thereto, conveniently in general places. 

Projector 1 may simply be placed on the L-shaped member, so 
that projector 1 can easily be mounted on and dismounted from the L-shaped 
member. 

Alternatively, projector 1 may be fastened to the L-shaped 
member by screws (not shown). In this case, projector 1 with projector installa- 
tion fixture 1 1 fastened thereto may be handled as a projector. 

Figs. 3A, 3B, and 3C show the projection display system accord- 
ing to the first embodiment of the present invention, which is used in a meeting 
room according to one mode. In Figs. 3A, 3B, and 3C, projector installation fix- 
ture 1 1 is attached to projector 1 1 . Projector 1 with projector installation fixture 
1 1 fastened thereto is fixedly mounted on an edge of upper surface plate 33 of 
the meeting table by projector installation fixture 1 1 . 

Although not shown, when a video signal is supplied from a 
notebook computer or the like via a cable or a wireless link to projector 1 , pro- 
jector 1 projects an image represented by the video signal through aspherical 
mirror 1 B onto projection surface 23 such as a wall including a partition or a 
screen or the like installed on a wall. 

The relationship between the distance from the table or the desk 
to the wall and the size of the projected image depends on the projection char- 
acteristics shown in Fig 5 of projector 1 1 . 
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In Figs. 3A, 3B, and 3C, the distance between the table and the 
wall is of about 60 cm and the screen size is of about 60 inches diagonally 
across the screen. 

A projection display system according to a second embodiment 
5 of the present invention will be described below with reference to Figs. 9A and 
9B, Figs. 1 0A and 1 0B, and Figs. 1 1 A, 1 1 B, and 1 1 C. 

According to the second embodiment, second projector installa- 
tion fixture 12 for being mounted on upper surface plate 33 of a table or a desk 
and first projector installation fixture 1 1 for supporting projector 1 thereon are 
10 used in combination. 

According to the first embodiment, single projector installation 
fixture 1 1 is employed. According to the second embodiment, two separate 
projector installation fixtures, i.e., second projector installation fixture 12 and 
first projector installation fixture 1 1 , are used in combination. First projector in- 
15 stallation fixture 1 1 for supporting projector 1 is free of a protrusion such as a 
channel-shaped member. Therefore, when projector 1 is dismounted from the 
table or the desk, projector 1 can be handled with ease. 

Figs. 1 0A and 1 0B are a side elevational view and a front eleva- 
tional view, respectively, of second projector installation fixture 12, which is 
20 produced by bending a metal plate or an insulating plate. Second projector In- 
stallation fixture 12 has opening 12B defined therein belovy channel-shaped 
member 12A which receives upper surface panel 33 of the table or the desk 
that is inserted therein. A slip-prevention member 21 is attached to the lower 
surface of an upper plate of channel-shaped member 12A. 
- 25 Figs. 1 1 A, 1 1 B, and 1 1C are a front elevational view, a side ele- 

vational view, and a plan view, respectively, of first projector installation fixture 
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13. which is produced by bending a metal plate or an insulating plate. First 
projector installation fixture 13 has two inverted U-shaped members 13A dis- 
posed on an upper portion of the L-shaped member on which projector 1 is to 
be placed. Two inverted U-shaped members 13A are to be put in opening 12B 
defined in second projector installation fixture 12, thus combining first projector 
installation fixture 13 and second projector installation fixture 12 with each 
other. 

As shown In Figs. 9A and 9B, channel-shaped member 12A of 
second projector installation fixture 1 2 is fitted over a side end of upper surface 
panel 33, and two inverted U-shaped members 13A are horizontally put in 
opening 12B defined in second projector installation fixture 12, after which first 
projector installation fixture 13 is slightly lowered. An edge portion of second 
projector installation fixture 12 which defines opening 12B is inserted into in- 
verted U-shaped members 13A, thus locking first projector installation fixture 
13 and second projector installation fixture 12 together. 

First projector installation fixture 13 and second projector instal- 
lation fixture 1 2 can easily be combined simply by horizontally putting two in- 
verted U-shaped members 13A into opening 12B and then slightly lowering first 
projector installation fixture 13. First projector installation fixture 13 and second 
projector installation fixture 12 can easily be separated by reversing the above 
combining process. First projector installation fixture 13 and second projector 
installation fixture 1 2 can thus be assembled and disassembled with ease. 

According to the second embodiment, if second projector instal- 
lation fixture 1 2 is installed in advance on upper surface panel 33 of the table or 
the desk, then since first projector installation fixture 13 has no protrusions 
such as a channel-shaped member, projector 1 can be brought to upper sur- 
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face panel 33 or other places as easily as if It were handled as a bare projector 
alone. 

According to the second embodiment, as with the first embodi- 
ment, projector 1 may simply be placed on the L-shaped member of first pro- 
jector installation fixture 1 3, so that projector 1 can easily be mounted on and 
dismounted from the L-shaped member. 

Alternatively, projector 1 may be fastened to the L-shaped 
member by screws (not shown). In this case, projector 1 with first projector in- 
stallation fixture 13 fastened thereto may be handled as a projector. 

A projection display system according to a third embodiment of 
the present invention will be described below with reference to Figs. 1 2A and 
12B, and Figs. 13A and 13B. The projection display system according to the 
third embodiment is a modification of the projection display system according to 
the second embodiment. 

Figs. 1 3A and 1 3B are a side elevational view and a front eleva- 
tional view, respectively, of second projector installation fixture 14, which is 
produced by bending a metal plate or an insulating plate. Second projector in- 
stallation fixture 1 4 has upper opening 1 48 and lower openings 1 4C defined 
therein below channel-shaped member 14A which receives upper surface 
panel 33 of the table or the desk that is inserted therein. 

As shown in Figs. 12A and 12B, first projector installation fixture 
13 to be attached to projector 1 is identical to first projector installation fixture 

13 according to the second embodiment. Second projector installation fixture 

14 is installed in advance on upper surface panel 33 of the table or the desk. 
When projector 1 is to be installed on an edge of table 33, either upper opening 
14B or lower openings 14C are selected depending on the environment in 
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which projector 1 is used, and inverted U-shaped members 13A of first 
projector installation fixture 13 are put in selected opening 14B or openings 
14C, thereby adjusting the height of projector 1 . Specifically, either upper 
opening 1 4B or lower openings 1 4C are selected to adjust the vertical position 
5 of projected images or lower the position of projector 1 so that at least main 
projector unit 1 A of projector 1 does not project upwardly beyond the upper 
surface of upper surface panel 33. 

According to the third embodiment, as with the second embodi- 
ment, projector 1 may simply be placed on the L-shaped member of first 

10 projector installation fixture 13, so that projector 1 can easily be mounted on 
and dismounted from the L-shaped member. 

Alternatively, projector 1 may be fastened to the L-shaped 
member by screws (not shown). In this case, projector 1 with first projector in- 
stallation fixture 1 3 fastened thereto may be handled as a projector. 

15 A projection display system according to a fourth embodiment of 

the present invention will be described below with reference to Figs. 14A, 14B, 
14C, and 14D. According to the fourth embodiment, projector installation fix- 
ture 16, which is produced by bending a metal plate or an insulating plate, has 
turning member 16C angularly movable between a vertical position and a hori- 

2 0 zontal position about pivot 1 68. 

Channel-shaped member 16A of projector installation fixture 16 
with turning member 16C in the vertical position is fitted over a side end of up- 
per surface panel 33 (see Figs. 14A and 14B). Then, turning member 16C is 
angularly moved into the horizontal position about pivot 16B (see Fig. 14C). 

25 Thereafter, projector 1 is placed on turning member 16C (see Fig. 14D). 
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According to the fourth embodiment shown in Figs. 14A, 14B, 
14C, and 14D, therefore, projector installation fixture 16 has turning member 
16C that is angularly movable through 90 degrees and channel-shaped mem- 
ber 1 6A for securely sandwiching upper surface panel 33 of the table or the 
desk. 

According to the fourth embodiment, when projector 1 is to be 
used, turning member 16C is angularly moved 90'' into the horizontal position, 
and projector 1 is placed on turning member 16C. Since it is not necessary to 
attach projector installation fixture 1 6 to projector 1 , projector 1 can be installed 
highly simply on the table or the desk. The mechanism for angularly moving 
turning member 16C and a mechanism for locking turning member 16C in the 
horizontal position are well known and will not be described below. 

The projection display system according to the fifth embodiment 
of the present invention, which has been mentioned above, will be described 
below with reference to Figs. 15A, 15B, 15C, and 15D, and Figs. 4A and 4B. 
According to the fifth embodiment, the projector is installed on a partition serv- 
ing as a wall in a room that is divided by partitions. 

Figs. 15A, 158, 15C, and 15D show a sequence of the manner 
in which projector 1 is installed on partition 24. Projector installation fixture 17 
has channel-shaped member 1 7A for sandwiching partition 24 and sheet-like 
slip prevention member 21 applied to an inner surface of channel-shaped 
member 17A. 

Main projector unit 1 1 A of projector 1 may be fastened to a flat 
portion of projector installation fixture 1.7 by screws 178, using a structure on 
projector 1 . Projector 1 with projector installation fixture 1 7 attached thereto 
may be put and used in general places. 
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Successive installation steps shown respectively in Figs. 15A, 
15B, 15C, and 15D will be described below. With the opening of channel- 
shaped member 17A being directed upwardly, projector 1 is placed down- 
wardly on the flat portion of projector installation fixture 17. Then, projector 1 is 
5 fastened to the flat portion of projector installation fixture 17 by screws 1 7B or 
the like (see Figs. 15A and 15B). Projector 1 fastened to the flat portion of pro- 
jector installation fixture 1 7 by screws 1 7B or the like may be handled as a pro- 
jector prior to installation on partition 24. 

Then, the projector is turned upside down so as to position pro- 

10 jector 1 beneath projector installation fixture 17 with the opening of channel- 
shaped member 17A being directed downwardly. The projector is lowered to fit 
the opening of channel-shaped member 17A over the upper end of partition 24 
(see Fig. 15C), whereupon projector 1 is suspended from the upper end of par- 
tition 24 (see Fig. 15D). 

15 At this time, since slip prevention member 21 is applied to the 

inner surface of channel-shaped member 1 7A, projector installation fixture 1 7 
can stably be fixed to partition 24 provided that the gap in channel-shaped 
member 17A and the thickness of partition 24 match each other. Projector 1 
can thus be brought into a state ready for use simply by fitting channel-shaped 

2 0 member 1 7A of projector installation fixture 1 7 over partition 24. 

Projector 1 can easily be removed from partition 24 by lifting pro- 
jector installation fixture 1 7. Therefore, projector installation fixture 1 7 can eas- 
ily be mounted on and dismounted from partition 24. 

If the thickness of partition 24 does not match the gap in chan- 

25 nel-shaped member 17A, then fixing fitting 22 as shown in Fig. 8 may be com- 
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bined with projector installation fixture 1 7 for securely fastening projector instal- 
lation fixture 17 to partition 24. 

Figs. 4A and 4B show the projection display system according to 
the fifth embodiment of the present invention, which is used according to one 
5 specific mode. As shown in Figs. 4A and 4B, large images can be displayed by 
projector 1 in a small space which is defined by partitions. If projector 1 used in 
the mode shown in Figs. 4A and 4B can display projected images on a screen 
of about 35 inches diagonally across the screen if projector 1 has the projection 
characteristics shown in Fig. 5. 

10 In the fifth embodiment, a cable connected from a personal 

computer to the projector may present an obstacle. However, the projector 
may be used without any cable physically connected thereto because image 
signals can be supplied to the projector through a wireless link or from a mem- 
ory medium set in the projector, 

15 A projection display system according to a sixth embodiment of 

the present invention will be described below with reference to Figs. 16A, 168, 
and 16C through Figs. 20A and 208. 

According to the fifth embodiment, the projector is installed on 
the upper end of the partition. According to the sixth embodiment, however, a 

20 projector is installed on a vertical surface of a wall including a general partition. 

Figs. 16A, 168, and 16C show an installing structure in side ele- 
vation. According to the sixth embodiment, first projector installation fixture 18 
and second projector installation fixture 19 are employed to install projector 1 . 

First projector installation fixture 1 8 is attached to projector 1 

25 (see Fig. 16A), and second projector Installation fixture 19 is attached to wall 
25 (see Fig. 168). First projector installation fixture 18 has protrusions 18a 
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disposed on upper and lower edges of a side surface thereof and horizontally 
slid between and coupled to a pair of L-shaped rails 19A of second projector 
installation fixture 19 (see Fig. 16C). In this manner, projector 1 that is 
mounted on first projector installation fixture 18 is fixed to second projector in- 
5 stallation fixture 1 9 that is mounted on wall 25. 

Both first projector installation fixture 1 8 and second projector 
installation fixture 1 9 are made of such a material and have such a structure 
which provide a sufficient mechanical strength to support projector 1 horizon- 
tally. Vibroisolating member 26 is mounted on a surface of L-shaped first pro- 

10 jector installation fixture 1 8 which is held against a side of projector 1 . 

Figs. 1 7A and 1 7B are a front elevational view, partly in side 
elevation, and a front elevational view, respectively, of the installing structure 
according to the sixth embodiment. Fig. 17C is a plan view of the installing 
structure as seen from the ceiling. 

15 As shown in Figs. 16A, 168. and 16C and Figs. 17A, 178, and 

17C, protrusions 18a disposed on a vertical portion of first projector installation 
fixture 18 that extends perpendicularly to a flat portion thereof to which projec- 
tor 1 is fastened by screws 1 88 or the like are horizontally inserted in a groove 
defined between rails 1 9A of second projector installation fixture 1 9 that is 

20 mounted on a vertical surface of wall 25, and slid and coupled to rails 19A. 
Protrusions 18a of first projector installation fixture 18 are complementary in 
shape to the groove defined between rails 1 9A of second projector installation 
fixture 19. 

Before projector 1 is removably installed on wall 25 by second 
25 projector installation fixture 19, main projector unit 1A of projector 1 is fixed to 
first projector installation fixture 18 by screws 1 8B or the like. Projector 1 with 
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first projector installation fixture 18 fastened thereto may be handled as a pro- 
jector. 

Figs. 18A and IBB show second projector installation fixture 19 
to be mounted on the wall according to the sixth embodiment of the present in- 
5 vention. Fig. 1 8A is a front elevational view of second projector installation fix- 
ture 19, and Fig. 18B is a side elevational view of second projector installation 
fixture 19. Figs. 19A, 19B, and 19C show first projector installation fixture 18 to 
be mounted on the projector according to the sixth embodiment of the present 
invention. Fig. 19A is a front elevational view of first projector installation fix- 
10 ture 1 8, Fig. 1 9B is a side elevational view of first projector installation fixture 
1 8, and Fig. 19C is a plan view of first projector installation fixture 18. 

The insertion members on the side wall surface of first projector 
installation fixture 18, i.e., protrusions 18A, comprise two flat plates having an 
appropriate thickness which are attached to the side wall surface by respective 
15 disks. Protrusions 1 8A made up of the flat plates are slid and fitted in the 

groove defined between the rails 19A of second projector installation fixture 19. 

First projector installation fixture 1 8 can thus simply be slid so as 
to be attached to second projector installation fixture 1 9, and simply be slid so 
as to be detached from second projector installation fixture 19. Therefore, first 
20 projector installation fixture 18 can easily be attached to and detached from 
second projector installation fixture 1 9. 

Although not shown, second projector installation fixture 19 ac- 
tually has a stop mechanism for stopping first projector installation fixture 18 
and a lock mechanism for locking first projector installation fixture 18 when first 
25 projector installation fixture 18 is slidably inserted into the groove. First projec- 
tor installation fixture 1 8 is arranged such that it can smoothly be inserted into 
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second projector installation fixture 19. As described above, vibroisolating 
member 26 is mounted on the surface of first projector installation fixture 18 
which is held against the side of projector 1 , for thereby preventing projector 1 
from suffering unwanted vibrations. 
5 According to the sixth embodiment, as with the other embodi- 

ments, projector 1 with first projector installation fixture 1 8 attached thereto can 
directly be used in general places. 

In the sixth embodiment, the rails are attached to the second 
projector installation fixture mounted on the wall, and the protrusions are at- 

10 tached on the first projector installation fixture mounted on the projector. How- 
ever, the protrusions may be attached to the projector installation fixture 
mounted on the wall, and the rails may be attached on the projector installation 
fixture mounted on the projector. 

Figs. 20A and 20B show the projection display system according 

15 to the sixth embodiment of the present invention, which is used according to a 
specific mode. Fig. 20A is a side elevational view of the projection display sys- 
tem, and Fig. 20B is a front elevational view of the projection display system. 
As shown in Figs. 20A and 20B, projector 1 is detachably mounted on wall 25 
at a position higher than upper surface plate 33 of a meeting desk or table by 

20 first projector installation fixture 18 and second projector installation fixture 19. 
Since projector 1 is not placed on upper surface plate 33, the space over upper 
surface plate 33 can effectively be utilized. 

According to the sixth embodiment, projector 1 can display pro- 
jected images on a screen of about 40 inches diagonally across the screen if 

25 projector 1 has the projection characteristics shown in Fig. 5. According to the 
sixth embodiment, since the projector can easily be mounted on and dis- 
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mounted from a general wall and does not take up a large installation space, it 
can easily display large projected images in spaces which may be small and 
not deep. 

According to the embodiments of the present invention, a large 
screen display system comprises a front-projection projector which is capable 
of projecting enlarged images through wide projection angles over short projec- 
tion distances, and a projector installation fixture mounted on the projector and 
having a structure that can easily be mounted on and dismounted from a table, 
a partition, or a wall. Even the large screen display system is used in a small 
room or space, it does not take up any space over the table, and projected light 
from the projector is not blocked by objects or activities on the table. As the 
large screen display system can easily be installed or removed, it is not limited 
to any places for use, but can be used in various places. 

As described above, the present invention offers the following 

advantages: 

The first advantage is that large projected images can be dis- 
played without occupying the space over a table or a desk and without blocking 
projected light from the projector in various occasions including meetings, train- 
ing sessions, educational events, etc., that take place in small rooms with a few 
attendants. According to the present invention, the space over a table or a 
desk, which could not heretofore be used in meetings and training courses, can 
be used, and projectors can be used in places or spaces which heretofore have 
been too small to use projectors therein. As a result, activities are made highly 
efficient, spaces can be utilized highly efficiently, and space saving can be 
achieved in various occasions including meetings, training sessions, educa- 
tional events, etc. 
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The reasons for the foregoing advantage are that a front- 
projection projector which Is capable of projecting enlarged images through 
wide projection angles over short projection distances Is detachably mounted 
on a table, a desk, a partition, a wall, or the like by a projector installation fix- 
5 ture, thus providing a large screen display system. 

The second advantage is that a large screen display system 
having excellent portability, installability, and applicability is provided for use in 
small spaces. 

The reasons for the foregoing advantage are that although the 
10 large screen display system employs a projector installation fixture, it allows the 
projector to be mounted and dismounted with utmost ease, the projector with 
the projector installation fixture attached thereto may be used as the projector 
itself without failure, and the projector with the projector installation fixture at- 
tached thereto can easily be fixed to a table, a desk, a partition, a wall, or the 
15 like. 

It is to be understood, however, that although the characteristics 
and advantages of the present invention have been set forth in the foregoing 
description, the disclosure is illustrative only, and changes may be made in the 
arrangement of the parts within the scope of the appended claims. 
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